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A multibody dynamical model of full-hole drillstring system

CHENG Zaibin' JIANG Wei* REN Gexue® ZHOU Jianliang' JIANG Shiquan' YANG Caijin®  HE Baosheng®
(1. Technology Research Center , CNOOC Research Institute, Beijing 100027, China; 2. CNOOC Engineering
Technology Department , Beijing 100010, China; 3. Department of Engineering Mechanics, School of Aerospace, Tsinghua

University » Beijing 100084, China; 4. Drilling Research Institute , CNOOC Research Institute , Beijing 100027, China)

Abstract: It is necessary {or improving drilling efficiency and safety to investigate drillstring dynamics. A multibody dynamical model
for 3D {ull-hole drillstring system was proposed based on the absolute nodal coordinate formulation (ANCF). The large {ineness ratio
of full-hole drillstring could be discretized into ANCF beam elements with the model and the format of beam elements was discussed.
The absolute nodal coordinate formulation of beam elements and boundary conditions at wellhead and bit, as well as a contact/{riction
model between drillstring and wellbore were also investigated. A dynamic governing equation set for the {ull-hole drillstring system
that contain ANCF was given and solved with the backward differentiation formulation (BDF) for differential algebraic equations
(DAEs). The analysis of deformation, drag and torque, coupled vibration, whirling and dynamic buckling of the full-hole drillstring
system was carried out, and the results showed that it can play an active role in drillstring dynamics researches and engineering appli-
cations.

Key words: {ull-hole drillstring system; multi-body dynamical model;absolute nodal coordinate formulation; coupled vibration; whirling
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Fig.5 Coupled vibration phenomenon of the full hole drillstring system
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